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AbstractofJP 2000021772 (A) 

PROBLEM TO BE SOLVED: To Improve the 
crystallinlty of a nitride type ll(-V compd. 
semiconductor layer grown on a sapphire substrate. 
SOLUTION: A plurality of recesses la are formed 
into one main plane of a sapphire substrate 1, a 
nitride type lll-V compd. semiconductor layer Is 
grown thereon, at least a part of the inner surface of 
the recess 1 a makes an angle of 10 deg. or more 
with the-one main plane of the sapphire substrate 1, 
the Interior of the recess 1a is filled with a nitride 
type lll-V compd. semiconductor crystal having a Al 
compsn. ratio higher than that of the nitride type III- 
V compd. semiconductor layer, e.g. AlxGa1-xN 
crystal 16 having an Al compsn. ratio x of 0.2 or 
more, and the recesses 1 a are each 25 nm deep or 
more and 30 nm wide or more and may be formed, 
when the sapphire substrate 1 is thermally cleaned, 
or using the lithography, etching, thermal etching, 
etc. 
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aNa>:?i?hJil 1 A{)iiJ^:®Ji$tiTt^l>, 
pMA 1 GaN#^ry7''a8ti, pSGaN^tSliSii 
9, pfiA 1 GaN^-^-y Hll OfeJct/pSGaNn 
i^^i? h« 1 1 S: 1 0 0 O'CSSOSSm^S-tl-l.lg 
(CGa,., In, N/Gai., In, N^m«i^#F«l 
JiiO«1tJB7*>^> I n N*%f5f-ri.OSr|56i:tl. 1 1 i. 

iiZ. iS14S7*»^>(0l;^(0jj-w-i;-7n-2rll6±f 
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[ 0 0 3 1 ] G a N A' .y 7 r 2 ? *Sfif||X {f 3 0 n 
mT-*!), ry^-y-GaiNmsm^mHil urn 

(-^So nMA 1 Ga^9=7y Ym5\m^timUtO . 

SumX'M. nm^imtLxmi\fsii^Y-r^ 

umx-m. nm^M^ti^xmms lijiY-r^ti 

tV>l), pSA 1 GaNdf-v '/riSti/f $;()iM-lJf 2 
iXTV^S, PMGaNiK#«ji9tiifS*>mif0. 1 

umx'hn. pm.TMmt Lxmt\,mst^Y~r^ti 

X\^i,, pMA 1 G a N ^' 7 7 Hil 1 0 MW-^ifimUi 
0. 5/imfJ)0. Pa^*fi!(*(t LT^^^;t(fMg;tl^K- 
7•§i^•CUI,. ttz. nMA 1 GaN^'7-yKfl5fcj: 
tJ<^pM A 1 G a N 7 y H« 1 0(^ A 1 fflf!EitJi0||;c«f 
0. 07, pSA I GaNdf--\>.y7°fl8cOA ISl^JtJi 
^i.{f0. 16f^^, Gai., In, N/Gaj., I 

ny N#«»i^#F«ji<o«sttS7fcot^tii, mm 

x = 0. 11, y = 0. 01, Gai_, In, N^JoJ: 
tXGa,., I ny^NJii7)i|[$(i0ii.(f-5-^L-r*l3ninfc 

iV(>T\m^ ^PmtAX'hl, nSAlGaN:?7y 

HS 5 i3 it/pMA 1 G a N ;? 5 .y h'll 0<0A 1 
JtJi0ll;t{f 0 . 0 7, pSA 1 GaN=Jf A- y7°l8c7)A 

iffifigitiifiai^tHO. 16T'*)&. 

[00 3 2] naGaN3y^'^'M4tfO±ia5, nl 
AlGaN^'5>yKl5, nSGaN^S|^6, Ga 
:-, In, N/Gaj., In, N^M^#Ffltji«^vg 
tt/B7, pSA 1 GaNdi-vy7°l8, pMGaN?t^| 
^9, pMAI GaNi?^7K«10fcJ:t/fpSGa 

tz. C:c7)^-tgP(;:^a(tl>pSAl GaN^7-y Kfll 0 
0±lgPfcJ;t^pMGaN3y^'^'Ml nz\i--^^ 

^':-m^-tm'^W><r)^) 'y'JW.l2t^m^^ixX\^h. M 
V-U<^misXX/:^ -f^mi^^^iT) nMGaNay^ 

2cO±c7)gp^i-{c|?aoi 3 a**, ^^mz'm£th%^(r> 

nSG a N 3 y h ^4 <:0±(7)*|I:53Hc^p 1 3 b 

1 4 *iiS(t<?>tLTfc 0 , mm 1 3(oi«p 1 3 a 

S-atT'J-yi^gPl 2<7)p^JGaNa>:^':7hjil l t 
^-^'/'7^V'99VLX\^h. w<0pffl!l«ffil4<i, 

/pt/Aufli3tsr:fr-ri,. tfz.mm\3<mu\ 

3 b 5: a t T n S G a N 3 y ^ M 4 ± t n iJlfig 1 
5*>":t-S-y^'r?y^^hLTK(t'i.^lTV^|., ::On 
WffilSJi, «f!|i.<i'T i flg, A IBS, ¥tm.^^XJ^K 

u«S:H»:«JiLyiT i /A 1 /p t/AuflSji^fr 



5. 

[ 0 0 3 3 ] (a 2 t^t J: a (C, CcT)^ 1 co^m^tc 

'^yr^rmibf(^±comitmi 1 1 -vj^^t^ 

. Af*:6<J(C (iGaN>'^y7r«2i: (O^mz 

io^cm-ms[cr,^mmx'm!&^riXi^i. zm^co 

oTJ:<, -?-^i'^<7)^ffij^4^tia3mT^tl.i3^A 
ii0^t'S^<otiO-c*)-5TJ:v\ c:^^^>co[!a|[Pl ao 

^$*i2 5nmtUi, 1@*>'3 0nm 

J-Ui-C*!.. i/c, v:tl^>OI«lgi!l ammi. mij 

t^l.. ^iT', ^OAl, Gai., Nfefll6c7)Al« 

mxiio. 2a±.X'hi>, di^, -fyr^TmiT) 

(0006) Kl'ti: G a Nite^o (0002) SIti: Sr 

ML^:mi=^SajKII«(ct>V>T, .lOAl, Ga,., N 

^^l6(7)U^XW^^ixl^TUm(0m^l,i^ 1. 3 
7-1. 6 7nm-C*|,. 

[ 0 0 3 4 ] ±aeo J: 3 fcfltfig^ii/c^co^ 1 <0 

^mmmiz i i, g a n ^^i^ u -if oi^jt^^atco i ^ 

[0035] Z(^Ga.N^^mi^U-'fi:m'i&i-HZ 

itnoj.^tifzcm'fyT^TmiimMi. z<7)cm 

[003 6]<^:{c, z<r>mmx\ yt^mx. r)Vd 

SrWitfl 00 0-1 3 0 0rti§^LTl-6 0^i-H 

«ffiit[HI^l a2:JBfi£-ri,. .IcOi:#, gfi^Jt-fl, 
M 1 a <7);«C§ S^tttJC tT , i 

[ 0 0 3 7 J <>:t, ««iajK4-«;?.{i'5 2 0X:KT|i*S 
■ttz^k. ia2t^-tcJ:3tC, ca-if7T-YT««l(0|Hl 
ISl a*iif^^$iXfC«H±tCMOCVD^S{Cj: OGaN 
A'.y7rii2mft$-a:&. S«?aS^0iJ;i(f 1 

0 0 0°CtT'±#$-li-, MOCVDiStCiO, GaNA' 
•y7rS2±^cri^H-TGaNS3, nMGaNny 
^'^hJl4, nSAl GaN^'7>yFJi5, nlGaN 
5t«jSl6, Ga,., In, N/Ga,., In, 
«^#FfllSOvgttl 7 , p a A 1 G a N ■\' >y 7-1 
8, pm.Ganmm.m9. pSAI GaNi^^vKJa 

1 043J:yp^GaN3>^'^'h^l 1 S-)iiJ(a£ti$-^ 
S« JtJt'L, I n$r'^t;)iT'*l,Ga,., I n, N/G 
a,-. In, N^a«TF#FflUii0attJi7c0figftj±^ 
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Jk^mmmm. mm, 1 1 imtrnvhi 

Ga<7)KPt tTlihi;^^/l^;<^yr>A (TMG) 5:. 
I I I fe7C*-CJ)S A 1 comnt iXii h >J^i-/l-T/l- 

(TMA) 1 1 imfmx'h^ I n<7)mn 

ttXithV^i-lH yi^''yA (TMI) $r, VftTcH 

X'hiKK^mnt u?{ir>t-T (NH3 ) im^\ 
I. tti, ^^vr:^'xkixi,i. mm, 7m 

(Hj ) tg« (N2 ) t<Oii^X^^S:fflV^I>, K-A- 
yhto^^^TJi. nSH-A-yht tT{iMi.(ft/i^ 
5>(SiH4 ) Sr, pMF-^VhtLTiigilPCtf^ 
f-;Pi/?D'<>'^'i;x:i;l^Y^^j^i/'>A ( (MCp ) 2 
Mg) SrffiV^I.. 

[0038] ±ai<7)-t-V7l'^' D-:!^/*^^,^^^^ 

1 1 1 -ymit-^mmmmM:tx'(7)mmi^~ 

[0039] GaNyN'>y7rl2cO^«m<0||«iaJK± 

^'pcommizi:^), cm^^ryr-^rmmi cornel a 

cofymzmubjlttifzG a N A'.y 7 T 1 2*siHix tr ^' 
^ j^-v J: 0 f^^itt ^tbUz, z co^ia t c 

1, Ga,., m^l6<r)Aimm:tx^mi^X0. 9 

5i,ziji-iztin'^i,zbii^^t&X'hi. tfc, z.(n 

^Mca i.xs-K\ m.<m!^x\ cwf^r^ rmwi i 

tAl, Gai-, N^^l 6i:;!)iA 1 5ri^fl-Lt3Sllltw 
*S-^-*-|>. tfz, C«A1, Gai-, N^fll6^cffl 
^yr^ rmU l t cr>^f-^Wim^G a N Cib^T 
^^Zb^zj:'0, cm-fyr^rmRlbGaWi'vyr 

m2b(Dm-^m&mm^hh. ^^iz, ai, Ga 

i-«Ni|g^l 6fcJ;t/-?-cO±c7)GaNA-.y7rl2iO^ 
i: , A 1 )Bfi!Ut*n^*»^±fctf*»'>-Ct^'? tcM 

cotS^:^S*i^^tcjgSlSixf v^S, -eLT, Al, G 

a,-, Nifeai6S:^tLrGaNA.y7Tl2<50fefa 
-fbA5;jtfl:L. §i.^mzmixf.zi^^^<r)G a NA'7 7 rl 
2**H4ilS, w<Oity>. ::c7)*SfttttCflSil/iGaNA' 
•y7rl2±(C)«*§iX§r>'K-rGaN13, nS 
GaNa>':?^'M4. nfiA 1 G a N ^' 7 -y 5 , 
nSGaN3fc»*«6, Ga,., In, N/Ga,., I 
N^aM^#F«3tc7)vgtt)i7. plAlGaN^r 
■1r-y7-«8, pSGaN3tSljfe»9. pMAlGaN^' 
5-y KJgl OfciypSGaN^y^'^ hJil liOfe^H 

[0040] pSGaNay^-^-hSl lO^ffl 

^<osi02 ^±t,z*jvyyy ^-izxm&fm 



ai\,i;xYns-v (la^-f) SrJFML. ^oWxX 

^/ttCctoT. paGaN3>':J'? h^l 

i±tis i 02 mb^^tah-^x^ m^-^-f) tm^^ 
til. 

[0 04 1] mz, zcr)'7xi'i:m\'^xmnmibit^ 

i[yx.-y^yy (Rl E) iStJ; 0 nMGaNay^-^ 

VM4i,zmtltX'3i-j^y^^^ino . zcrtt^, mt 

«\ nMGaN3>-:?^M4;<)^0. Sx^mX^f-y^ 
[0 04 2]i>:tC, vx^?ix.yf-y/^iUcfli, S 

yi^mts:}nz^y)mt\imi:i^o . 2jj.m(r>sio^wk 

x.y^y/?a[?:ffi(,%/^n'X.y hx.yf-y^/jci 0 S i O 
^Sffits i O2 mti^hti: 1-7X9 {Wnt-f) 

[0043] ixtc. z<^-7xi>im^xmi.\miEm 

tUtOpSGaN^y^'^h^l ItfDJPS^riSlOBffeCO 

$ 4 r X .y ^ y i?" $• 'fT 3 i t i « fM L , iJ • / 
i^'SSl 2 2:Jg^-r*, Z(r)RlE<n:ii-j^V-/ilfXbL 

x\,±mt\mmn^:^xim^\h, 

[0 044]»:(c, ^JVVvy <-{zx*)nmwm^ 

miim^fi^mcnmm^novi^xvi'^9~y (h^ 

[0 04 5] iJltC. C:«?)k>-';^hy\°:J'->'S:v;^^i:L 
t*6^Ml 3i:L-;f-yy-fhZbl,zi.y), HOI 3b 

[004 6]»:{C. Wi''XhA^'-vSrSLJt**<0« 
»t"S«^St^J;t.tf*S^»^(tJ: OT i 1^. A 1 
Ms PtfflJiJitA'AuliSrliRJJ^Jg^Ucf*, P-i/'XhA- 

iVAuMttttcB?*-^!) (U7hjj-7) . ^ixti: 

-^X, tm^l 3(mU\3h(r)UmziinhnmGa 
Nayf^^ M4±(cTi/A I/Pt/Aufllitcon 

[0047] ^J;t{f . gS^X#Hm*(wfcl,^-C 
8 0 0'CT-l Oii^aSrff^witlJ:'?, pMA 1 G 
aN^f^-yTiiS, pSGaN3K»«yi9, pMA 1 G 
aN^y-y Kll Ofcit^pSG aN3>^'^' Ml 1 

iiz v~r^tifcpm^mscnwii,mm^ti^o bbi 

IZ, niJmffil ScOTD^^aSrff^. 
[0 04 8] mz^ 'Jyi/7 7-^-tIJ:0U<yv''gRl 2 

cr)W^i:m^^fzmm<^mt:mdu'jxhJ^i^-y m 
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[00 4 9] Wj^';^hA°r?-y$r-7;?,:5'i;LT8i 
C 0 0 5 0 ] y V^y y ^ -J^J; 13 pil^ffijf^Bg 

[ 0 0 5 1 J <?:ic, m±m\zmm%mmAzi. 0 

NiK. PtlsrfcJ:t>'AuligS:JiTOB£L/cf*, Wi^'x 
J:tXAufflJi:i:tt^t-S. iiitioT. 01 {c^ 

ClttlO, piiaffil407D-fj!!ig|Sr^TP. 

[ 0 0 5 2 ] ^cosi, ±aio i 0 IX ]y-fmmm 
^^hfz c r rs« 1 i^<-mziax ix mi^ 
M^i&miB^i. ^ i^izmm^-T ^ y^i:mit: 

[00 53] miCOi; ^ fc, ; «m 1 i/i 

c m^y r rm, 1 (o-im^zm^ 1 a i&istt, 

C:iO-±H±(cSMaS 5 2 0 "Ct'G a NVS' 7 t 1 2 

^^m^fz^. mmm^ i o o o°ct±#§-t. f 

<Oiagt% IHIKl afcStf)iaifl/iGaNA'.y77Ji2 

■It-CAl, Ga,., N«Sftl6tL, $/i>t;<?3Al, 

Grai-, 6iW.tLXGa.nf\",7rM2±W 

2- te^B^L § ii" I. i; t;: J; 0 G a N A' .y 7 T 1 2 2r ite 
^tLTV^I.::i:{Cj:t3, C:cOGaNA'-y7rl2±lC 

S;^§-ti-|>r>-F-rGaNl3, nMGaN3>':5'^ 
hJi4, nMAlGaN^7-yh-S5. nSGaN^KW 
iS)i6, Ga,., In, N/Gai.^ In, N^SM^ 
#Ffl|jtcOiSttl 7 . pSA 1 GaN^-r-yrJi8, p 
SG a N jtSIMii 9 . pSA 1 GaN:?7'y Kll Ofc 
itXpSGaNny^J'^hll liOJSStttflyifctx?) 

■S 0 

[ 0 0 5 4 ] J^t . >r cri^B^com 2 i0||i|jg«|(co >, It 

[0055] >icoss2<o*jt}^)!S{cfcv^T(i. mic^m 

MM t |3l«(c L T, c ffi-^ 7 T 7« :K 1 coaffltcpg 
S» 1 a Sr jgf£ L/vTf*. wiO c ffl-t 7 r >f T»R 1 «0*H 
S-iSffl, Wilf 1 0 0 0'CS,^<:0?a)ST'MiR^ ^t^IUISt 
:^X. mmT>^-T:ffXlZ^ii>LXmtl. A 1 t 

t^mzlX. GaNA-.y7rl2(:7)^*J.:jll^£0lSSr 

[0056] zcr)fS2<^mmmmizj:ixii, m i comm 



uia^m&L. ^hizzcr>mm<,zmim^:m^Lxti^ 

^>GaNA".y7r«2^f!g*§-y-CviS;i:(cJ:0, CI 
<^m:mtm l a (cai^ii^ ^l/t G a N a- .y 7 rl 2 

i:«OflIt'<^A 1 £0i£tjcRj6S(cJ:oTGaNA'.y 7ra2 
(CA 1 *»'ffitS:L, »::S^M{;Ga*ite|!ttl.. -eL 
■C. icosm, Aicot£|Sc2r;^litfjejtfl>c:i:*^'T' 

A Iffl^xcO^V^A 1, Ga,., N^fil6S-Jg 

[0057] ijs:t, zco^m^t^scommMiiZ'owx 
ioo5 8]mnzi^txoi>z. z<7)m(ommmz 
xuitGaN/'^y7rm2t(7)^m^mz. *sa:tr(a 

jMsX-oizjfM^tiX^^l . ^comcozbiisHlcT)^ 

mmi^z J; & G a N?k^mi^u—f t mmx'h 4. , 
[0059] z<7)m3<Dmmmizitni. m 1 ^oiijti 
mmb mmmj^miz t i}<x'b i . 
[0060] mz. zcmBmm40)mmmz'o\,^x 

[006 1 ] zc^m4 cr>mm^mi,zi5\,^xii. m 1 con 
wjmt nmz txcm^yr-i rmw. 1 commizw^ 

1 a^jfMlfztk. ^Wl.SiS.^:5 2 0°CizUT^-^. M 

Mii«^c:co«aK*»/i, 1 0 oo'C*T±#$-a-^r*i^>, 

cm^yr^ rmw. 1 ±fcit}tr >- h-tg a ni 2 ^ 

fi!c:g?-ii-, ^\^m^x^<r)±iizt^i(7)mmBmbmmi>z 

LT nSG a N 3 h« 3m<^lS-fi!c:R§-frl, „ 
::(0i:§cO-f-v/l.^"J-->'/*>^,a-ft!fS5^I I I- 

[0062] ZCOMA commmi,zJ:mi. c r 
^ 1 tfOlingJ 1 a3{)»/i>ryK-rGaNl2cO«S^ 
'fbA>"IS#|.;i:tJ:0, K-7°GaNJ|2^*<0i^ 

[ 0 0 6 3 ] ,1 (TimM^m 5 foimiyeBit-^i, ^-c 

[0064] ia9tJj:i;fHl Oti^^-rioK, ;£7)m5 

^^mnmiizj:iGaN^^m#u—^izm-^xii. c 
-2o>i]jfli) i,zmHzvmzmx/immcom.^mw 

Ula^W-fi^tl. ZCOm^l a<7)f*imzAl, Ga 
Ntt^l 6*i«if)ii^izTt^l.. ^com(OZbii. 

f^immmmbmmx%i, 

[006 5] ZC0m5<7)m^mmiiZj: S G a N«^ft 
l^-if i^S8jt:^ra«. c MHf 7 r >f T*K 1 1 a 
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^' i LT c 7 r ^ TS:K 1 ^ F 7 X .y f-y 

[0066] Z(^m5mmm<<zi.tni. m i «oiifi 

1 0 0 6 7 ] >r wjomeconmiitov^T 

too68] mi laxmi 2{c^f ^com 

[0 0 6 9] CcO|g5cO»S6jeSS(cj:|,GaNi^iji^|*|c 
^ — r cO»jt:frS«4 . c S-t 7 T >f T*« 1 cOCflgJ 1 a 

tGaNmmu-^mmmbmx'ht. 

ffi*^'¥ia-ft;fc J; ummiUsax^tifz c ffi-9-7 r ■< r»K 

1 ±{c 'J y 7 ^ -tz j: 0 f^M.<^-t-smmvi^x V 

-ySrv;^:? t UT cfflHf7 r ^ T«iK 1 S- x.y 

[0070] z<Dm6<r)mmmmizitni. w, i cr»mm 
mmb m^j:m}^im z 1 3!)>x-§ i. , 
[0071] liLh, e:^f6H^<^ii*t».'sto^^Tft*e<) 

1. 1 «t'{4^ < . z<^%mcr>mmm,izm':s< 

[0072] mm. ±m(^mi'-m6<r)mmmizi5 
^^xmiffzmm. mk. m. rn-^x^j:biih<tx- 
miz'm'-f. £mzmtx. zti(,bm^^mm. fli 

[00 73] i^c, ±m(r>mi^m4cr,mmmm^zts\<^ 
xii. MocvDjiatfoas'^f^t'cffl-t 7 r>fr«« 

1 cO^EBS-tf-v/P^ V -:zyy-ti ZbizXm^l 
a.t:nMLX\,'^l tK M<^^WX' c S-t 7 r T&U 1 

!tf*. C:Ocffi-if7r-Yr««lS:M0CVDgac7)R 
tEf # fC ^> S^-tf - ij - :i y ^ fi= I, \ 

[00 74] tfz. mi-»3. ^5iSJ:yB6c7)|6|ft 
jmizti\,^Xii. ^UyrfKblXGa,N/<"/yrM2 
^A^^^tX^^l^K J<-yy7Mb lXii-mmi,zl,iA 



l,Gai-,-y I N (O^xSl. O^ySl, 0 
^x + yS 1 ) m^m^lZbfjiX'^i,^ 
[ 0 0 7 5 ] § ibfc. ±aj(03g 1 -m6(?)||itJefiElCfc 

izmmuzm-^i,z-:>uxmmLfzi\ zco^mu. dh 

(Double Heterostructure ) 1Ml&<r>G aUJ^^^fi^U— 

i^dzmmtizbi^X'^i. ttz, •iimibixm- 
m^- mim (mm ( d f b > mttznm 

7^7 'y ( D B R ) mmi^U-^l ^ 

trc. Z<mmii. GaN 

a N^F E T^r fiOl^^ff^T^fcaiffltl. w 1 1 T§ 
[0076] 

immm] mMmitij^oiz. zmmizxn 
li. ^yT^Tms.cr>-±mizm^c^mmnm^tix 

1 1 1 - m^t^m^mcommfSLcn^&m 

-!f7r'f7«^t:^<0Jz{wfi!i:^t-|>Mfl:!H»iSI I I 
-vmt-^^^^bcOi^^Bt&mi^ii: OEiltc-ic 

^•ti-l. t *iT-# , M-ft;*^ 1 1 i -vmit-^^W 

[E!ffi<7)fB#^iJi0B] 

[laij ::com<7)micommmzxiGaNm^ 
i^\^-i'<^^^mmzmmmmx'») i . 
[02] z(mBmmi<^mmmiziiGaN^^ 

[ 0 3 ] ; tfoi^Bjtfo^ 1 ffimmmmiz ncaN 
i^u—fi,z}i\,^x c ffi■t^7 T -f r«^co^ffi(cje^-f s 
wu<^mjfm(r)mi:^-tvmmxhi>, 

[04] >r<?)fgHjc7)^ii7)||j|j^,^{;j;^GaNj^i|£^ 
[ 0 5 ] commcom 1 OSIttJBMtc J; ^ G a N 

i^i^-fcom&umwM'thr.zibcrtmmmx'ib 1. . 

[06] .I^O^BJir)||ito||jSJ^R|(;J:|,GaN^^ 

i¥i^~i-'(om&i}mi.zmimi.i&mi^-iryx(r)-m 
i:^tfmmx'hi>. 

mi] z <^mm 3 cTimmmmiz j: ^ g a n j^i^t^ 

[08] z<r)mncr>m4<^mmmi,zi:iGaNmm 
^fr^tvmmx'hi, . 

[09] >rcoieB^tfom5c7)iim'KtJ:i.GaN^^ 

[010] ;(0|gB^<?)m5«7)«*if^®{Ci: ^ G a nih^ 

mi^v-^ffmt-nmw^-thtzibcn^mmx'hh. 
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[01 1] zcomm6(Dmmmmizj:iGaNm^^ 
[01 2] ^mmmemmmm^z^iGaNm 

1 • • • cm^yr^T&m. la-.. 2 • • 

[01] 



• • • nMGaNay^^hM. 5 • • • nMAl Ga 
N^3^y}^m. 6 • . . nSGaN7K*iS«. 7 ■ • • 
8 • ■ • pMA i G^iN^^^^yrM. 9 • • • 
pMGaN7K^»Jft«, 10 . . . pMAIGaN^^.y 
H/i. 1 1 • • . pMG a Nr? hil. 1 2 • ■ • 
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